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©4) TH N FLM DEPOS FT ION SYSTEM AND METHOD 

©7)Abstract: 

PROBLEM TO BE SOLVED : To deposit a thh oxide film havhg 
uniform quality on a substrate large h area, to suppress the 
generatbn of particles and to m prove the yield by generathg the 
uniform fbw of a gaseous starthg m aterialon the space between 
e bctrodes generathg p lasm a d ischarge. 

SOLUT DN : Th is 1st thh fitn depos rtbn system 1, h whbh plasm a 
discharge is generated on the space between a Istebctrode 2 and a 
2nd ebctrode 22 arranged h a counter state in a reactbn cham ber 
11 to depos it a thh filn , is provided w rth a nozzb 12 provided w rth a 
bbw-offport h the reactbn cham ber 11 tbrbbw hg off a gaseous 
starthg m ateria I "for depos ithg a th h filn h the d irectbn a In ost 
para lb I to the counter 1 st e bctrode 21 "face and 2nd e bctrode 22 
-fece, and an exhaust port 23 "form ed on the a In ost center part of the 
1 st e bctrode 21 or 2nd e bctrode 22 -for exhausthg the gas h the 
reactbn cham ber 11. 
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to 004] HaK^rrtmnmnrak 

i-oTSiWrS. H 1 Kin* «fc 9 fc. MOCVD^2 
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*s^StiT^S.- C©^X;H 2tc«fcoT^^^ 
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ri^-fyK nmte£&MMffl®mw%$tt!tix'i,*&. ceo 
.*-AA©"C*.-aTfci-< . *j^tCj;0H«lffi©ISiifi^ 

m>2>Ci:i>nJffiX-$>?>. ±iB^/Xtt$^tC^tt 
6ftS^bH, *»J:De*©SWb»*>6±E-/XJH 2tc 
M-SlBttc fe#!it« 1 5 0 °C~ 2 5 0 •CHCftflRT Sftll^ 
*S (i*f f ) *KW5Ci#tW*'l/l>. C©»n«t# 

[0 02 6] ±13^2 (DWm 2 2 ©4>*SPtC«, ±E». 
1.02 ©mg 21,22 MJCgMS § tlfcM»*'X 
M-r sspmp 2 3 nr t,> S. C ©P»P 2 3 tC 
t*. B^ttuat»#t.. stsuBae. ^^ux^^^n/c 
S^s^sssnrus. -entCctor, ±tB^x;n 

2 ctt3«-&§nfcM*4*Xt*01 , 12©li2 1, 2 

2 ^ 0 ±1BS^P 2 3 tC J: C l SMR § tl S «fc 5 f C ft 

C©J:-5tc, HW^^nSCiA^, 
y X;n 2 j&sjaKtcin^S tix\ •€•© y X;H 2 1?>%-- 
■f-f ^JWISSbfci LT^, Mfi-^X^acntC^-o-C 

^•-7-^ ^;Vfe«tl*©-C, SS10 litCA-TV * 

;l/*S»Dtt<*C<!:«ft^. 

[0 02 7] ±!B»r 2 ©^g2 2 tt, SgrBlB^r-^tC 

Gsotf3itc, fftt>^, ^©nfj^aosgtitcse 
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#2 4$Rtf. *©E«W*2 4©|*]g|MC. #E«P2 3K 

2©*§ 2 2 & mK$-&z>tmzmmx-%&. 

too 2 8 ] ±IB1PJ Lfci 5 &ft 1 ©*WR83£§lg 1 

■CB\ >X;U 1 2J:*)»J , ft 2 ©S&2 1 . 2 2 MtC 

v-^m^bximv'^x^*^^. -ecijcms xo 
ftfcjw**/* ssw^ x v(c «t »> am v x , *©#« 
m*m2<Dnm2 2±.K.mtbitxm i o i .BcJtanr 

[0 02 9] &(C. ±S2^X;H 2%EI2«:J:^r8BW 
•TS. H2«c^f«fc5«:. JS^JH2B, **XAP 

1 2 i nCDrrMJ:D**xmpi 2 6 u t OffiSftttfcft 
l\ 5«f ift-^tl,^. -Milt, 

1 .2©SW8Bfffil*j©^4WL/.- *©WrfflJBtf;tt. 1*3**' 
?iti-2»**^^B^«PJ ; lr«-oj;5ic^xSiEAPl 2 i n 

<fc b tfxmn 1 2 o u t yjmcmfr-oxmmmicifck l 20 

tU5. -eLT5k^ffiL.g|51 2 S «*©r/Wrffi©ffi« 

iliWiiu^fcK «-etu«±©s $ cc^js s ft-c I,** „ 

£ fc yXJl/fflPS ^HB^XAtU pew© 1 / 2 JWT© 

to 0 3 0] ±taft 1 ©*Jg©j#MT«, IS 3 Km? «t 
5tC, 12 (12a, 12b, 12 c, 1 2 d) 

.#£^£&3J:5K:Ei££l lOill l S©4*>Br 
■KKWfc**. yXJH 2©^g^»2*>ffJW±r*>oji 

X>H 2 <£ 9 § ftS&IJGT-jft-f #X©i7feft#s& 
VX;H 2 J: <3 It&M (Cffi;&5 9 if«p 2 3 (CM A> -3 r -X 

£/-X;H 2«Ktt6ft.5. fc?cU *6U 0 1 j&stgg 
3ti4ft2 ©**2 2 *t«A«^EP**l^JceK"r*t» 
Jdrc&ftfcf, /XjH 2«l35>0f«:i9:gSnfcfe©-cab 
•stfeiU. &*J, gmP2 3tt, cct?H^ft:j:5 

»2©««2 2©eig35isiH:at&iercfe«fci/». 

[0 03 1 ] &(C, imSMOiM, .— fll 40 

i'UT, ±IBft 1 ©i*JSS3i$IM l *fflur»»*© 
SrBiz Ta, 0 9 MI£{mf £*^T-l^-f -S 0 
[0 03 2] y 3 ^SS-BcjgigMDl© S i O, K 
WU*3 0 0nmOJ»3{CfiSg|Lfc«, ^^s^y^f 
KJ;?)^*>«^R«3 0nm©JP3(C^b, §6 

K-e ©±(c * +■ i; % ©tspi« <t a 5 a^fli* « 

2 0 0 nmOJPStCJ&fcr*. C©<fc 5HCj$mbtcMfa 
1 0 1 *±fBmBJ L-fcft 1 ©WJ»»Bf «EM 1 ©EE&g 1 
1 F t 3JC^gbfc»2©mS2 2±K«5g-rS 0 *©Bf© 
**t§Mg|5 i & ■&» 2 ©«@ 2 2 «, ftflKtS 4 1KJI-3 50 
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X , «iK2 0 0 , C~4 5 0 'CgjtJC Mfc § ft T I > -5 „ 
[0 03 3]* bxmtm. 11 f*3(CB i (C 

6 H s ), , Sr (THD) , • fl-7^U, Ta 
(i -OC, H 7 ) « THD©§*«^H*©T^©?iS 

T-THF (7-h7b Kn7?» m&tplcmBLtcmi* 

y-~Z%ffiM<D$$&X'm&L> ^omisW-^Z 0 O'CfC 
■fi8#t/fc*Mfc» (Hijvtt'S*) ftXiJMt?Z>„ *thX13 

14200 s c c mi«) £ £ mmfii&XftlCfflM 

U'.seaBi i o«rarseR 2 0 0 & c 

cmitS) sfcfi&l/T:, 1W(C*A-TS. .* 

L/TSK^ 1 1 W 1 3 . 3 P a ~4 0 . 0 P a®K(C 
■«c4«t5tc3PiRP2 3 J:DSS«L.. RFm?g3 1©RF 
A»7-*3 0 O WtCK^LT. Jl, S2©SS2 1 , 
2 2 |3(cy^X-5']|feSSr^4Sl±t > *$U 0 1 ±{cff 

[0 034] -e©f£. ff 6ftfc^M=£, 7 00 °C©#-JI 

pm^m$ffi'X'i mffl<D®mm%n *>. *©te^, w 

x.tf 1 0 0 nm©J¥S©S r, B i , Ta,., O. M 
(tctcb. x. y. w«, 0. 6ixSl. 2, 1. 7 
."iSy£2, 5, w= 9 + d , O^dS 1. Oif-S) ^ 
f#6 ftfc D * L. T^ a- », ^ y > ifici Q _hia S r » B i 

v Ta,., o. wjiiic±M3$mtr£z&&m*mjLizi 

0 0 nmOJISlCfttS. 7 2 5 °C©M*# 

H«4>r- i mm<DMMm*n *>. 
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(omtMoBM*. 04©W*^WfBH(c«fco-ri»Hj-r 
5„ !S4-C«, l«IBIllKJ:or^L/rc#^|ln D a illI* 

©«>©{c»pi— ^^^i/r^-r. 

[0 037] H.4{C5%f J:5K. » 2 ©i»J»»3tt|g 2 
"Ctt, SfE^ 1 1 l*)©TgWJfcS 1 ©m«2 1 j&siSKS 
ft, SXm 1 l F*3©±BPWJ{cS2©liffi2 2«S|KK3 
ft. J:iBS?l©?ES2 1 iC 1 3. 5.6MHz-©WJa»* 
EPftJ-r S WiSl^SM 3 1 #@igl § ftr ^ £ £ £ <MC % ± 
IE«S 1 0 1 #sfiSj#SftSSI2 ©S&2 2 5 

p kHz ©^ja*Epjn-rsffistssas3 3 

Xi>2>. C<DmmX!,X, Sl©«^12 l(Cg^P2 3*S 

fastis. $fc^i ©nffi2 1 ©rojjafcioTBfflJfc 
»5>-^F«3 2*5taasfts„ c©j;5.iic, i&mmm 

M3 3J£fiSttL/ytci«:j:»). v .flri, H2©*ffi2 l , 

2 2 Bic^-ii^7X7ia> h U-JVoJWs^x.^.ji- 
^-©^*>sK>A-F^>h^^$#5C£-C, M 

v-fW) )»©x h b^, JiSS^©Jl® 
*^»§ft§ 0 

[0 03 8] *©ffi©«SfcJ«fE» 1 ©Si»©j&»-rw 
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>ti*aHEi o lzmmTzmmm l&mmznxi,* 
s. iicBBsutAi iowkkk; c©sissi iw 

2 corns 21,22 ©#*swc:fcf vxmzwrtiyjfa 

2(12a~12d) (fcKL^X;H2b(ilit 
T) #j£^£tt*&9tc£)&ei KDWttl 1 Sim 

■gsn-cvs. cn^^xjn 2(c«, m*4#x&«& io 
(Htjws*) c©y 

X;u 1 2 tc«fc-?T#X«J£gpj; 0 JUAShaJW^^J* 1 

±mwi ©®H2 1 tm2<DWM2 2 tomicfr-omM 

micM V X BgfffKW § *i* <fc 5 (cfc r l» 5. 
[0 0 3 9 ] C©«fc5(C. >>XjV 1 2 Wttl»4 1 ©II 

*WS*«w«c< n»fifcffi[iiR:iR«s#i-ri,vsc ta» 

>C. VXjI/ 1 2 "Ct*^*— * # Jfe;0S8£t/IC < < ft*. 
[0 0 4 0 ] _LfSy X;H 2\ JJB«<b»*J .fcDt*©*. • 
■fbg*>6JiiB^X;H 2teM£ie<g(tfe. flrtBWWbfc 20 

[0041 ] SfcJ-i2S^P2 3{C«> H^fctt/fct,* 

ri,^„ miot, ±1B^X;H 2 «fcO08&3ftfc 
IfWxiif K 312 ©HS2 1 . 2 2M%aO±E» 
MP 2 3iC <fc t) gp^S *l5 i: 5 (C&£. C©<fc ^ (C, m 

nt, ?©/XJH 2-C^^— r-^ ?}Ujm&.l>tc£LX 

•e, ««i 0 liccK-fw ^;P»9a<- c 

. 

[00 4 2 ] § 6te±fB3t2©HS2 2 tt, HSRPI& 

■'.{csiSttz*WB») <M%.iz$&Mim) (ca^-r?,#a 

•CaboTfecfc^. 0>J*«. 3I2©HS2 2©±gflffllJ4i,[> 
teHSI&#2 efcfgfr, *©ia»ll2e«:H«iS#ailBtt. 

[ 0 0 4 3 ] ^(C. 4£^©MnRBi3ggCCffrb&jit3 40 
<DmM<D&M* . H 5 ©«# f&WffillltC «fc ~> Tiit 

•5. n 5 rtt. fuiaa 1 <c «t r u tcmm%$& t mm 
[ 0 0 4 4 ] 11 5 cctjvt <£ 5 (c jar 3 cffMa 3 

» 1 ©SS 2 1K->t7--/X;H3 ^IWfc ©T*& 

[0 045] -r fcsbfe . ^©SttS 1 1 ©WSUKti^ 1 
©1IS2 1 £312 ©HS2 2 £ #«|fl|'r5««erai3 50 
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*TCi»S. _htB3?l ©»S 2 1 KBRF (WLtf 1 3. 

5 6 mhz ) 'iy-*muT2>tc!sb<D-mmmmm3 i#s 
mm^nx^i, c s&ccst i©*S2 i<Dmm*s£v± 

gpffill (332©liS2 2£«S>!«) *Ht?«fc^(C'>-^ 
■F«.S2*t|i«Sti-Cl>S. ■' 
[0 046] _LiBH 1 ©HS2 1 Ktt, C ©31 1 ©SS 
2 1 ©TffiiO ^**#£H-r^©* r XiS#aL/?L4 

44MWc->f?-^x;n 3#9£jsfc<*ft-ct,*s. -e 

<fc9&A3*i£7;l':3>^©* + VTtfZ (fttSTA 
=f> (Ar) . (He) SSF©*^) *> K « 

®0R (O z ) , SBR <N, ) , tiCCU ) , Mt* 

(BC 1 3 ) , h V7}ls*Vst$> (CHF, ) v 
v v its. * > • ( C, F 6 ) ^©Wfi#J!J-;W©M»#* 
^±ga* 1 ©MS 2 1 <h*2©*£2 2 i©BltC«9&iS 

ti5<fc5{c^ot:t,^ 0 ±s**^©^ m.m (c 

1 2 ) . Mfc*^ (BC.l, ) . b 'J7Woy$> 
(CHF 3 ) . 7 57 -f fcx > ( C , F 6 ) WDiJX\8,# 
V £ L "CStDS 1 1 ©l*lg|5^ t> V -=- > if 

[0 0 4 7 ] — if, ±IB3I2©*S2 2tC«, 'flri©* 

S2 1 twm-r&wic; mm*m t>nzm® 1 o 1 &m 
jtimtmtmmmi o i &.i?$>-7t&9 9>pwmtc 

Apfl&Stl-CUS. i'u< «. fiS (Mx.«4 SOT 

#^3ti/c*>©-c*n>rfeJ:^o 

[0 048] *fc»2'©«t|2 2©rt«tott. »2©« 

S2 2j:{cisgsnss« l o i %mm?ztc#><Dtim 
ommcoBmxmm l tc® tmrnommo «> ©-e* s . 

[0 0 4 9 ] &*5. m'2©vSS2 2{C«. ffiJi»fS73 
(Mx«2 5 0 kHz) ^EPJjD-rSffiJl^i® 

[0 05 0] ±iBSl£S 1 1 ©Mite c ©SJSS 1 
m(c«tttiup=£^fcfe©-e, »^b» (istf) 
ccct «p «it § «fc»ii©«M£ a & *±ibs? 

1 > 3?2©HS2 1 , 2 2©§«Slfte^L/-CfctKgW 
airi«jtCP«^tH-rc tifiX^^m. («itf4o) ©^ 
X;H 2(1 2a~l 2d) (fc/cL/yX;H 2b»S 

m-y-r) ^,#^£ & a <£ 5 ccsies 1 1 ©f.uit 1 1 s 
icmm § nxv &. ±m ~j 12 s, w*. kbuibh 2 
ocj;oriftHjiu?c t J:^ife#jS©*>©^?>a«3 » ctibs 
X;H 2(c«. ..JW».^*^&rSfe©r«{bS*fllit. 
fc^x^^ (^ti-T) c©yx 
;H 2fc«fcoT ^/x «£ D i»A § ti S If4*'x*s± 
KSBT1 ©mS2 1 £02©SS2 2 i©|HRi*>o«ffiH 

■to 0 5 1] C © cfc o ic> y X;n 2 t£ttlfl!tS4 1 ©11 
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6, sX>\> 1 2 fiHmM.lcMMvZti&C 4#J& < & 5© 
t? v >XjI/ i 2 r«/-c-:r * ^u^jfcikuc < < 
[ 0 0 5 2] ±ms X;H 2 , MfblSteJ: t>'-€-©SWfc* 

A^yx* 1 2 (cM^ieeic«. wmm i (ommmm 
x-m.mi'tcotmmcomm^xm^-r) visits c 

[ 0 0 5 3] JJ3ST2 <DS«2 2 ©tfcftWtCB. J-JBfS ; 

1 v 02©Sffi2 1 . 2 2Pafc«i^S4TfcM$4#^«:Sf 

w&«wip 2 3 ^/as *it*» s„ c comma 2 3 tc : 
kv...ias%ttu.ttt>**. p««g ^y^sswetifc 10 

2£DW3ftftM]pWXt8*i. ■ Sd2©«flS2 K 2 
2 ffl£a 0 iJBSfifttP 2 3 iC J: (3 Wm&tl&J: 5 fctt 

7-w -^Uk^S©"??, 0 UK^-f-f ? 

[0 0 5 4] §<=>tc. SU©®ffi2 1 iCi/t V~~SX)\> 
4 3#9f0J$£*rCt,>3©-e. C©^? C7-yX;l/4 3<£ 20 

o 55f^*'*r*w-r c t cci tu'. sis*R^5*s* i ©us 

2 1 ©«H(C#«-rS C 4 jWjWM?*i*.. *©fc». m \ 
i©mtI2 l©m#sB«£i3»Kl o l ±Scrt-5~ < i> )l 

i>mK>-&<' ctfmmzn&o-e, ?v scorns. 
[ 0 0 5 5 ] $ fc. f/iB»' i omffiomm-cmm ufc© 

iWSBC, ±IB»2©mg2 2tt, mS^PS^— 

fe«tU„ 0IR«> m2©MS2 2©TSi5ffliJ c f I 'WCiafMlil 30 
2 4 -€-©11161*2 2 3 (tig 

St-Sif«SS&2 5 ^MtS. 3 6{CHBM«2 4fc@ 

itts«i'iBMiti (hstW zmtz t tick o 92 

©«@2 2£g!fg$#S»JtS£j?3I-C£S; 
[0 05 6] ±ffi»9i Ufc «fc 5 &H3©»Mia3t§lg3 
Tli. /XJH2J:D«l,«2©f|2 1, 2 2«(C 

«fc9 MLt, ^©#S?#l£ljl2 ©Sg2 2 ±(CH»L/ 

o i±«aiarr*c4riiii*»««-*. 

tbt, ±IB^3©S)«»5i^g*ffi^T§tMmf*©S 

r b i 2 Ta, o, 'iijR«tm-r zm-^xmrn-r s. 

[0 05 8] J/'J3 >afi±fCiiffi{t)l© SiO ; JH£ 
W«3 0 OnmOWSKfiSiiUfca, 
{C«fcD?-^>tt*^R53f3 0nm©)l§(Cfil, §6 
K-€-©±tC * +• ^"2/ £ ©TSPt« 4 & 5 S^lR^m « 
Z0 0nm(Dl3IC»S. C©<fc 5KJiJU*LfcaHE' 50 
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ioi *±mmm utcm3 ommmmmm 3 <om.mm 1 
ii^^gsnrt,»s02©s®2 2j-{cag-rs= -e- 

©B$©&*RS3K2P 4 50 2 ©Sffi 2 2 B , TOS 4 1 
&C± *} > 5 0 °C~6 5 0 °CgJg(c»Sn-Ct,i 

5. 

[0 0 5 9] -£LT&l£Sl IfafCB i (C 
. H 5 ) , . Sr (THD) 2 • fF^i'iJA, Ta 

(i -oc, h 7 ) « THB<D&mu£m*wm<Dmt 
-cthf (f>7t fd77» mm^icmmbtcmw 

V -X *B»rS©«!l^r'?l-^ b , -e©S^* 2 0 0 °CfC 

x-f b Lfc?i^ttf*£=¥ * y t*'x©t^3 > mmitm 

M200 sccmit5) 44 feKgJE&S 1 1 QXftfa 

icmmb. &mmi 1 ©iinrr-K* 2 0 

Os ccmitS) *»^L.r. KlSfi 1 1 fiKiAf 
5o €-ti4IHB#(c > ®l©mg2 HCggW6n/c^-i'»7 
-^X;l/2 7J;f3 7;l'3> lOOscc 
m.i«) *^ATS. ^-OrHJS^l 3. 3 
P a ~ 4 0 . 0 P a fitt(C ft 5 <£ 5 . tcgf* U . R F MM 
3 1 JcDEPSPf 5RF^7-43 0 OWKgUlt, 0 

l; '."*2.©«S2 1 . 2 2mcy^ 
t v a* l o i^cmmzmf&zuz. 

[0 0 6 0 ] l$l©«@2 liCDJ/f 
*3*>6>T ;l/ =f > ^ # £H L T I » -5 fc* (C , Wli#Jl 

;*fx*s»«»ns^©aiiis 3 1 (Dmmvmmstitcm 
i©mS2 it^»#fir, ^•-•f-.f a»/u*«flfe'rs 

ti'.S 4 4 6 &C . iffi#S*50 1 ©^g 2 1 © 
[0 0 6 1 ] *©a. f#P.nfc«Hi^, 6 5 0"C©S1E 

©®*#H«4>r-iBtp^©»a^f5„ *©#s*. « 

iglOOnmCJISiOSr, Bi v Ta 2 .„ O. M 
{■fetch, x, y, wtt, 0. 6^x^l. 2> 1. 7 
^y^2. 5, w=9 + d v O^d^l. 0it5) #i 
»6>tifc = -€-bTXAy4? y>^(cJ:t3±iBS r, Bi 

¥ Ta,., o. BJifc±m>'mmtt£z ) &&M*mz.\zi 

0 0 amOWStC^fiS-rs. 7 0 0 °C©K*# 

[0 06 2] JcM B© <fc 5 iC LT^Sg U fc5SP^f** * ^ 
^^©P-VtX^U'>X?rIiJSU/i:4C5. 2 P r = . 
10 (iC/cm ! ~2 0 (iC/cm 1 , 2 E c = 1 0 0 
kV/cm-1 5 0 kV/omi^^WfSc-StfJ^fe 

{ 0 0 6 3] ^{C. *ISBJ©ltM»Sji«S(C#t3S04 
-©**©»«*. H 6 ©«BS«RSBfMlltC J; o.tllWIt 

i6Tit iwam i k <fc-3.-c^ufcif^gi5 a n D 4i5i» 

[0 064] H6{C^-TJ:5(C V »4©^)RM^g4 

»v tutBn i k j: o xmm Ltcmm&&SiWicte\,*x. 
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01©®B2 1 K&&&4 7£^ttfc*&©£>©t?*- 

0. -€-©fl!l©*KB, JuB301©«M$ei*IMl iK« 

[0065] -r&Jbfc. m4<Dmwm3mkm.4tt.?' : yx 
■vcvvmmx-m. ■ecrassE i i ©i*igBKB0 i © 

Sffi2 1 £02©fl«2 2 £**^TSt^fcl»R3ft 
n>S„ _Lf301 ©H«2 1 (CiiRF 3 . 5 

6 MH z ),y^-*E|Jfl«-&-fc2&©l*Hift««3 1 #S 
iftStveW*. 3 6K01 ©«&2 1 ©«ffl:te<t:t*l:IH5 
WJ (02©iSS2 2 ifctSSfW) £Ht>4:9icS'.~Jk K 
S3 2#SfgH3*lTl»£. 
[0 06 6] ±130 1 ©SS2 1 KB, C ©IS 1 ©*« 

2 lommm, ■e©s@a=&^a)-rs^*PS4 7*s« 

•■*.6*vri»*.- C©{£iPlg4 7B, 0i©s«2 lrtic 
Sfig t-fc#2«©iSg 4 8 t±M&ma>ffi& 4 8 K&fK* 

±iB&|§K«, r>*-T^©ffl#©^* 

[00 6 7 ] — # v ±iB02©f6ffi2 2 KB, 0 1 ©H 
S2 1 i^tlSrrSStC j&fcPff&h'&SC.l 0 1 #W 

«fc 0«fiSS*lt:U-5. *> L < tt, ffiH (W*.«4 5 0"C 

#SS 3tifcfe ©-C& o X £> J; t, i . 

[0 0 6 8] S/cf 2©112 2<DnmcU, 0 2 ©H 
«2 2±K*gg3ftS»flKl 0 1 %WifSfc&©Jn«l 

'S4:i.3»WKdh-cc^. c©wg4iK8, 1OTB0 
i ©*»©»iK-ci»w t-fc© t mmommo t><D*mi» 

[ 0 0 6 9] 02©^g2 2KB, fSJl^m^) 

(«i«2 5 0kHz) &l^?&ffiJB%tt% (HSVtt 

[0 07 0] ±13Kl£^l l©WItKB, C©SJS^l 
.■■H*3(C*#WLP4KWfcfe©r, «{fcH (HSttf) 

1 , 02 ©s«2 1,22 ©^nsffiKM isxmi^n 

aoSfWtcgMriH*- Ci«»T?"#*WR («i«4o) ©^ 
X;H 2 ( 1 2 a~ 1 2 d ) (fcfcU ^X;V 1 2 b 5*0 
SH^f) ^j&ftffci 5 KMlSS 1 1 ©ffiiJH MS 
KfSgSft-tVS. ±f2/X;H 2B, W^.«HPfaE2 

ic£-?xmw btcjz *> &#*&©&©#> 6 & t) , cne>y 

X;H 2KB. ISa^^^*^&-rsi<D-CftiffcS*«A 

tctfxmmm (Hm-s-f) wimztix^z. c©yx 
;i> i 2 tc j: o x # * mmm £K>mx$tiz> Bm*rxw± 

Si l-OSffi2 1 if 2©«g2 2 i©lfc^.SiI 
KttLX IS Biffifc 3 ft £ <£ 5 K & -3 T t, > £ „ 
[0 07 1 ] C©<fc 9 K; ^ X;U 1 2 t*ft]JNtS4 1 ©11 
K < t,>$iftfc&ffiKlS:B3 ftr 0 > £ C £ *> 

6 . ^ 1 2 ifimmemm 3nscwj:<&5© 
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T\ yX;H 2Ttt^-f^ >? )\,im&\jK.< < &£„ 

[ o o 7 2 ] ±msX)\, i 2, wbg^«fcc**©»ffc» 

^PF> y XJl/ 1 2 K14SS<Ctt. ttli30 1 ©IW©^Jg 

XiS?IOfc©ip|«©Jn^© (H^-a-r) &i§:»sc: 

[007 3] ±1302 ©Sg 2 2 ©>f*§BKB, ±130 
1 ;• 02 ©Hg2 1,22 IHK^3ftfc]IH***f**8|: 

ssp*p 2 3 nwi. c ommn 2 3 k 

2±D«l&SnfcJl»**XB01 , 02©^©2 1, 2 
2 M «3 ±taSf«P 2 3 tc «t 13 SMR 3 ti S J: 5 K ft 
-2>„ C©±^C, M*4^*«tl5C<i:*6. tctit> 

\ 2t>mmc1XM$1nX> ?<DVX)ll 2X^~ 
f^^^MLfcittfb, M*'^©lWc-&-9t 
^;bfe^ns©r', s«i o liKrt-f^ i» 
^|0ft<'Ci(ift^ 

■; [0074] */c. iuta0 1 ©ie»©^«m»w L-fc© 

£HHiK, ±IB02©SS2 2B> «ttmPB*— jECCffi 

z f ilia «j < wx. b^ept ^i^j > tc ae-r a mmx-ft x 

02©«g2 2©TSPffld I l : »'WC[511t)fili 

'^24*»w. *©ia»#2 4©rtajK:. pmp2 3{ca 

Mir59M(t0K2 5 *3g*TS. S6(CHttM2 44H 
toS-ttSIEtjlgP (H^-fchT) tRtfiCiKAO, 02 
©Sffi2 2*g|£3-a-S#^*^3»'Ct.S„ 
[007 5] ±iai£BJ L-fccfc 9 tt»4 ©«M»ffi«M4 
T*B, /X;H 2cfc<301 , S2©SS2 1, 2 2H(C 
MM^X^ft^L,, *niBI«F«:»4PS4 7 K «k 00 1 

30 ©ne2 i ©^gffi^^a-rso nm®.mM3 

1 (C <fc D R F J* <7 - £EroiP L-T «ffi|fflKijSll7'-5 X?4 

l o i±K»-r5c£T«)i^fiS;-r-5„ 
,■ [ o 0 7 6] ±mmm bfc «t 5tc 01 ©mg2 1 k^ 
aig4 73&s<i^6nn=.s©T > 0i©m«2 ihshs 

S4 7 tc J: o tm« 5 0 'C~ 2 5 0 •C©FjfS©a^(c 
l^3tl-5. ^©fc*, f 2©SS2 2F*3(C^e3*lfc 
Jn^S4 1 ^ 6 ©IMWiftK J; D ».3 tlS0 1 ©m«2 
40 iffl-eW)»#li#x*^?L-c#«L> ^•-7-^ 2)l>& 

mi-tz c £ 3 n& „ -fnti <>«:,. 0 1 ©*fi 
21 ©*ffl«ss^##-rsfcfe, ttx-zmt&x 
"3Sse(cae<&njBt»flHii3K. sB#raccfcfc-^r^su/c 

. sSBttnErtBCcttS. J: ->r , 0 1 ©US 2 1 ©H«ffiJ: 
D»I1 0 l_hfc,rc~ Da<'C£^mfijs 

[0 077] «KK. W)«»^ffi©*Si©?fm g .*, — W 
ibt, ±!B04©S)l»j*Ke4=&ffl^T^MMf*© 
50 SrBi.Ta, O, WRSffU-r-BW^-CiftWr*. 
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[ 0 0 7 8 ] is V n >**±«C^f tm<D S i 0 2 
m« 3 0 On m©Jl» § Kfigffi X ? $ V > 9 
K±9f^>M«i»3 0.nm©*'SK3^U. §5 

2 0 O.n.mOljiitCj&S-f 5. C©«fc 0^)«L/fcS« 

1 0 I-ft J;ia»58ly?fcJ(r3 ©ffAl$R$gE'3 ©HlES i 
.l©ftSI5{CiSB3nyt^2©mfis2 2±{CS:B-rS. * 
©B#©3S1El^^t&£02©S;jI2 2«, 2HJfRS41 - 
icJ:oT5 5 0°C~6 5 0 '(MMiCtaWtStlX^ §. 

[ 0 0 7 9 ] 4t-C, Bi (C B H, .■);'. Sr (TH 10 
D) z • f>7?'JA, Ta ( i -OC, H 7 ) , TH 
'■D©€^aafeli*Bf3£OflMtCTHF (fh^t'FB?'. 

'JT^X©7;W> ( WU£8fSS£ 2 0 0 s c emit 

■s) iifefcsjssi i73iuj{cju3iiy, hissi i©w 

^-CiS* (f|x.i«142 OOs ccmitS) 

bXi HfSSl l©rt§l«cJ«Af^„ ^tiip]H*iC. 0 

l©^g2 1 rt{cflx.fc?^PH4 7Kcfcf). 0 1 ©®ffi 20 

2 1 ©*gffi/&5 5 0'C~2 5 0 °C©0fM©?SKfC&£J: - 
•' * UTStSS 1 1 l*3*s-l 3 . 3P 

a-40. 0 P agSK&^J; 5(Cifmo, RF1S3 
KCfcO 3 0 0W©RF^<7-£E|iaiL<T v 01 , 02 

©ss 2 1; 22 m k -y^ x-?mm%mL s «r , «« 

1 0 l±(CfflK^»Bg§#S 0 

[ 0 0 8 0] ±13©<fc 5 JC. ?£»S4 7lC£K)Wl<DW 
M2 l^^SCitCJcO, 02©*ffi2 2l^(C^a 

>tifc»n4 1 *»&©ii«i»fcj; o m$ ns» i © 

If 2 1 ffir#^li#X##j|?UTtf2» U 't— f- 4 30 

©«ffi2 i ^itcmwf-rs^, 77Xvt - 

[ 0 0 8 1 ] *©«. 6 5 0°C©mjI 

©K»#H«*-C 1 HfP^Mffl^f 5o *©*§*. W 
itflO 0 nm©J?§©S r, Bi r Ta,.,,0, 1 

(tctcL, xy y, wtt, 0. 6=ax^l. 2. 1.7 
^y^2. 5. w=9±d> O^d^l. 0it5)* 
Uhntc* ^hXXrty* V ±MS r x B i 40 

, Ta,;, 0„ JPJbK±SP*ffii)feSe#)l*«^«l 
O O nmCJ^SKflStS. ^t, 7 0 0 °C©M*# 
H^tfT' 1 8#ra©^ffi*tf5. 

[ 0 0 8 2] ±ta©«fc 5tC LT^Ji55Lfc®§i®**-t>;-c 
S/*O.P-Vfc^-yys/J**«jeLf?fciC5. 2Pr = 
10(iC/cm ! ~2 0 (iC/cm ! > 2Ec=100 

kv/.cm-i 5 o kv/ cm ti^ mm zmfim <=> 

[0 08 3] *miKtet>Z1iM&Bmt;<Dfit5 
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B7 W,. 01 ~04©gpJKSB£«g*ft«IL,T02© 

wjwaiKBafo^ ^ ^ >©-fi?ii«:o(,iriKBj-r ^ 0 

[0 0 84J H.7K5V*'J:9f<:. ST02©*M»S« 
g2 ©HISS 1 1 ^©*'X#t*&^ 5 0 &«T&cia?S-f 

[0 0 8 5] HlSSl lKtt, fvfbg|5 1 cfcDMIW* 
.'fc«*rVr-SE*5 2J&SHIES1 1 ©ffl«{cggWfc^X^l/ 

ibS5 1 ffliJJ: <0 . Afb»5 1 ©SWUR 9 o 

*^>*;i/y 5 3 ^ e> wsies 1 1 &ji$-r 

HIES 1 1 ©PMS 7 0 (CKS^Sft-r 7 8 
tiH^lSl/W^S 4*SRg3'4rCV»«. ±ESWfc»5 
1 K «M»#X Jfegfefc-T S >7 - 5 5 tf&ftfc § 

tirt»s„ •;r#x£#A-rsfcaf>©K! i g5 6 

: WfflEStl-Ct>4.. 3 6tCH^^^^5 4iS:iSSl 1 
£©IB©E*5 2CCtt&ia35l lW4«fttSfc* 
©12^5 8*S^§tiri,»-5. C©K»5'8K«MB5^ 
71/^5 9 Stir t,»S . 
[0 08 6] Sfc. MIES 1 1 l*KC»g§ti-50 1 ©m 

m (.m^-f) ■<ic&j8,2tixi,>2>zs+7-s%)v (nm 

IC, m?Litt)Ud[> (Ar), ^y-i»A (He) 

^©#**x. &u<kk« (o, ) . mm (n, ) ; ^ 

« (C 1, ) , ^fb*^* (BC 1, ) . h 
>t>>; (CHF, ) , 7 y{bx^> (C 2 F 6 ) 

8 ijWSttSftTl,**. C0?Ef6 KCffl 

[0 08 7] ^KHI&S 1 1 ©Sf«3R 7 0 £«T«:S&BJ 
■TS., HI&S1 l|*J©St2©fltI (lift) 

Sfap (@^-a-r) tea, 0i©p«©7 lsftiagK'sti 

-C^S. C©0 1 ©Sfm«7 1 tci*. HIBS 1 1 ffl9«fc 

d> 3>^^*>x/-?;u-7*7 2, F7^7 3, gggg^-? 
toyj i&ia&iicft-oMicwiwbHx^z. vtc&i 

x, c©PMJS©Sf««g{i« JbB#->rcw«>:/7 

: 6ftS»*«H>^7.7i-K:J:0«)iSSnrc>4. 
[ 008 8 ] fnaias 7 8 HIES 1 I i n > ^'i7 ^ 
>X^*Jl-'7'7 2 i©M©01©PM«7 1 fcg^stir 
.4fcBBBH^^7 4i*-^f#>77 5 i© 

ra©0 1 ©state 7 1 j:»)ii«#>^7 7 immmm-r 
ji/^8 o *J««snri>s. sfcHBB't^^a o <t9Ma 

#>^7 7 ©P^©iB«7 9^015^8 l^«§nr^ 
T, -?-©lB§8 lOjBWKI*';-^^ 8 2^g§ 
*fci3S8 1 cfc«3^Urgf^>7"7 7© 

swum©* i <owmmi i «c^ftsnsE« 8 3 j&ikw 
enr^s. c ©lae 8 3 Kti^p^^Nvi-^ 8 4 ^g§ 



Cio) 

[0089] § <b<,c j&s&mi i tew, ±mmmw? 

7 6 tmn#>yi i tvmom i <om%mi i tc&tt 

•TS02©Sm ! »8 5 36JRW6Tl>i.- C©3I2©P« 
«?8 SKttHn'W:/* BsWRBStl, tOfflmw? 

8 6 igJCSSl 1 4©IB©!ff2.©Sfi»«8 5«t0iB«8 
7#4M*S4rCI,>T. ■€•©!» 8 7<Dffi8llimV-?;* 

■10, 0 9 0] '%XC. *Wb»5 1 ©Sf£tfR9 0 (tCD^xm 

mrz. mmh i £ ostss i lwrawcH^itj^ 

>i^5 3 ifJMlT, '■'■» : 3-©PSS«9 lamtSftr 10 
<fc<9JlliCC, 3>^^>X^^92, h7^7"9 3, 

j&sfi^ijicigK § tit i . 
[ 0 0 9 i ] ±mmw Ltctfz 5 a >t*. 
■c; *©<&©»$©#* 5 nf ^otfc; JbssftK&i 
-3^B©sjs^i i ksssm- set w wftg-c *j -s . 

[009 2] ftte, «1 ©S^CCV* 7— ^^^fiS 
Stirufe^WJiMS«gf W, SJSS 1 1 tc# V -=- 
l;>f±ix*m%ir%±mi®S 1 atSasSBL-T 20 

[ 0 0 9 3 ] >Xic. _LIB#* 5 W >©SW«&ff fM« ; 
©— wsrerRewwrs. 

[0094] ^-r. ±x<Dmm^yum^tcmPMi l cu 

•T) itettteri. ^©iS«*»ais{cj: 9Bif5e©fiiK 

[ o o 9 5] ^(o^rnxmrn^ ?' 5 ?&Mt,>-axj£S 

; l,10W(Clf (O, ) tfX^mAL, ttit t h 30 

tc;' mmw?7 4, maw?! e *HH,»r 

7 5 fe <£ Vgf SfeH > :/ 7 7 § tt. S 6 (C 

3 > # $ > ^ 7- 7 2 s c 1 5c «fc <o Kmm 
l i ^mmoEJiitcmmT^o ^vx, Mmm.wm 
m^&f) £K)ii6mmmt)*mmLx&m®< l c-77Z 

[oo 9 6 ] *:titmmc> mmm%#>75 5 &a&fp 

U ■£tv£Mbi§5 l rftMkstfS* *vxwm>w-f 
5 6*Wt»TawfcB5 l tc+i- y r#.x£«i|&U 'BW 40 
fCH^^;l/^5 3 £SWfc|§gMR»9 0«Ci$#, -e© 

#T*|rOV:/5 3 5 4 £Mfb£f 5 1 4J5BS 1 1 t&m 
ii? StttftttH * . * +■ y T 1 4 & (c jHORtf* *k 
tS^ 1 1 ifrflltClKg'u £££ 1 1 ©Mff-CIBif 5 8 ic 
J:0M§^gii <o, ) *©*H^ 

ftt^Xvftilc J: r)$MB3ft, ^-©#tf»"»K± 

i,mmbxmm*fcm?&. so 
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[0098] m^fcm^&ffiMvmmfcismsfttct 

# tCV =3^/<^ 5 3 > 5 4 *«ffUr v 1 1 

tS„ ^iiiiC *«JSW*©Elll!in*fl»JhL.'C7 r 9 

' 5©«rf^4#±LT. 7> 
T+tVT^WCWI (O, ) ©«&*{f±TS D 
[0 0 9 9 ] -e©^, SiS^l 1 l*J©^X*PMl//c 

HWM^7 4. 8 6*WpT. »K!UHt«ifl»±-r 
3„ '*b"C.V<- '$'VI'78 8*ttl»TSIEc5S l 1 l*3KM 
y-^l^:78 8&H0S. •€•© 

ft. iuo o ffl-r. 
[oioo] sisa i i <£ f3««*axD ta ofcSL nm 

1 lF*3*Sf«-TSo f L.T, ±Elttl8l/yt*JB**|IOiE 

[oioi] t/c. ^m^. sicfi 1 1 rt*^ y 

^Sfl^fci*. 2 *m,»r. 16^6 1 J: 

iSJi^s^j^EPSn i> xizmm 1 m*-?'^ * ? > 
^tacirf y--->^*ff * y-->y«w> 
i*n?£?i#©EMn£#±-rs4 i ucwmwfs 2 * 

WDT^y--> ^^^©ttJ&^ffi 0 , SP«^m«c cfc 

tea, — Wibt, (r;u3>**xi>L/< w^y 

UJ$>1jX^ 7 yitx.*itZsi3?><D*j%<D'Pt£< 44> 1 

[0 10 2] *ftS5 lrtO^SSf«-r44* 

tt. =^|tj^*^7'5 3 *«ftH5 1 4SWbS©gE«^9 

0 4 #tjBi-r 5 <fc 5 (ch» . nmto f ( f ^ -f ^> 

7*) 9 4 4«»-rSCi:0Cj;f5, SWb«5 1 F«3©^*' 
©?§«^7X ^rffil^-r fC«{ bg|©SP«^ 9 o 4C« 

[0103] ±KH7«cj:-9riS?l30fc»*H5BIr 
^a^ilO^r, §Si?W*©SrBi 2 Ta, O, MWkZ: 

[oio4] iyv^>mm±t,cmmitmos \ o 2 mt 

«i(S3 0 0nm<Dm$te.ffl»Ltc&> Z.J*v$V># 

tc-€-©±{c * + ^S/ jr ©TS^S 4 ft S dfklKMAfeK 

2 0 OnmCISKftrS. e©«fc5fcRHgtl,fcaffi 

*±ibbi 7 uc j; -p r iJBj l- fc«j«jiaii«g©S)£;^ 1 1 

fy<Dm 2 ©m««±(CRg^- 5 . ©B#©S«^g§P 4 '<C 
2 ©USttftMiC <£ 0 2 0 0 °C~4 5 0 'CSSK 

[0105] -f l/tB i (C. H s ) 3 x Sr (TH 
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D) 2 • f h5i"M> Ta ( i -OC, H 7 ) 4 TH 

U *©fl-^?g^gf*^*">^' 5 5 te«t t> 2 0 0 "CK: 
KCiAL-, ecD*^5 11*I-C**X 
/fbr?>, LX2f7-.it VtcU^W^Mm 5 1 CCiSA 
Stl-S* 1' 'J T* r XOTJl'^'> (Wx.«a*2 0 0 s 
c cmitS) 1 1 &iC; SWb3§5 1 #>6tWb^©SMS, 
^9 0fC^tl^J:5(C3*^^U7'5 3^<„ ^© 

b#. Stfb3t©SKUT5 9 ocds^jo^q 4 10 

[0 1 0 6 ] — ^ feWOUXS 9*wt>r-si£^i 1 
iemm <m%.\*mk&2 0 0 s c cmitS) %«At- 
^:*btS(EillW13. 3Pa~40. OPa 
m&iCtH^^icMmU RFAC7- (13. 5 6MH : 
z) £3 0 OWCCSSSeLT, 01 , ®2©liH«:7'7 

*Tb/cttMr-i o#~i otmrnfrtz. 

[0 1 0 7 ] ZCOWty M1tM 5 1 iSlSM 1 1 i^as 2 0 
•r-5 j;5ilcH*^^U'7'5 3> 5 4*SW / F5-a-r > M» 

Wmi>: mxMl 1 ©iSiW-t>IB«5 8 fcJ: f3«fS§*i-5 

it«^*r B ^bv e©?i^#x£®^i 1 mmx 

T%>. k It, MfttfX t mm t X vSSoBCc <£ 0 

I 01 0 8 ] m'M0MB<D S r B i, T a , 0 3 
3; 5 4 ^ft^cr , Kmm. 1 1 ft^©«W#X©#fef& 30 

sfeflutra c ifc* 5 jsoiis&ttT-r s. b#jk 

[ 0109] ±tan 7 -era.. — oxmmm 5 ic <£ 0 
5»BjLfc03©it«$!5^ia©^-7 a >*wm Vtc 

fjK J10*^7-f>tt, ItflBH 1 (CJ; 0^BJL/fc^ 1 © 
WWlMmmS 1 v ttrieU 4 {C<fc ?) SSW LfcSI 2 ©»KS 40 

4 tc feiu«(c«ii-r s c t immx%>z>„ 

[0 110] pri3H5iCj:J3SiBJL?cm3©«J» 

seti£B3 (cte^T, l ©mg2 l ic. i/ t i7-yX 

3 t , WIBH 6 fc «fc 9 m?J bfc^PH4 7 t ^r#^ 

i; 3> 4(c*j^-r. ssi o i*itsasns02©m 

S2 2(CfgJl^m?l^^L.Tfecfc^ 0 
[0111] 

[*fiiJ3©a&*] feLh, ISBJ Ufc J: 9 Ic^fliMI 50 
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&-ommm 1 ©«s©««wspfe < «UiBSi2 ©m 

S© « W A9HcRj£^i*j©#* ti SSBRP * 

«^.r^S©-C, > DSJSSrtfcfftif^^tifcMW 
^(Jll, 0 2 ©SffllCligffiKl^, P«P«fc 
OSftti^tl^o ^©fc8&, 01 . !2(DSa(C, iSj— 

JlM^^*©a^*^trr S©?r@«-rS Ci^tt 
5c.iT, *&-r'Wn a na^^fb%«J!S* Affl«©*«± 
[0 1 12 ] ■ttb.jLsXfr'Vrt-j-j 

5„ 

[ o 1 13] aKR*«Mrr**s«:*iiajr s*ffi«c^ + 
i*s«i«I3*iS©-e v i' y t?<Dffi&*{8m??> c 

[0 1 14] »n«tgl*fi^fcmSCC^|B]t- S ?S«tCf££P 
©fc8&, #^©^-ft?L^-r^*ffi^K©*-^KS*ffir 

s ciASft < a <o . ffa©ia^©5S)«^nj#gK% s„ * 

[01 1 5 ] #mi®mmwm%mtcj:tii*> m i > n 

w*ajfei/< «02 ©«ffi©«a4i*ajj; 9 
^ftc^nscij&s-e* §„ •€■©/&«>> m. »2©m 

5CiT, ^-TW D a pM?j:^btl»lli4Affia©*«± 

tcfj^-r sci j&swtiica s. 

[0 1 16] g^-iC, fci^I»^t|JiC^--7'^ t>)\, 



(12) 
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■tat.. m^om±^mti.:^.mm<om±. si^xh 

tun *wmmmm.m.mmt>z>m i ©*»©» 

< i ) HTii, (2) »£ffiHH. o) itmm 
a, (4) itw-wtp&wmwm-c&z, 

[03] JS)SS{CfeW5^X;K0iEg^-rWtf)S»f 
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* [0 5 ] *^Bj(D^MMJSiia{c#tjS^3 ©*36©JB 
[06 ] *I^BJcD«|»Mpt«gtcMt)S04©^SCD0 

[07] &mjjQmm!mmstem&?>m 5 ©*&fe©iJ 
ess] m5fc<DBmmm&w*^m^mmmwm-e$> 

io i -m commmmmm. 1 1 -stsm i 2 ••• /x 
2 1— mi <omm. 2 2-W2(om&, 2 3-§m 

□ 



in 



[02] 



1 asiommsm&m 
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12 



12 



12S 



jaaut. 
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[03] [04] 




(13) 



#IH2 0 0 1 -73 1 46 




;ci4) 



#12 0 0 1 -73 146 



F if — A 4K030 Mil. AA16 BA01 BA04 BA18 

BA42 BA46 BB12 CA04 CA12 
DA03 EA06 EA11 FA03 CA06 
HA04 JA03 KA05 KA18 !<A22 
KA23 KA25 LA01 

5F045 AA04 AB31 AC03 AC05 AC07 
ACH AC14 AC15 AC16 AC17 
AD06 AD07 AD08 AD09 AD10 
DP04 EB06 EE02 EF03 EF05 
EF20 EG02 EH14 E302 EK05 
EM10 HA16 

5F058 BAH BB10 BC03 BD05 BF06 
BF27 BF29 BF54 BF55 BF62 
BF73 BG03 BH03 
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